Waiheke Geological Terroir 
- Lance Blumharat 


The Chardonnay grape is mainly a tool for extracting flavour from the soil (1) 


- French saying, origin unknown 


What you're tasting in a bottle of wine is a hundred million years of geologic history ” 
- David Jones, Professor of Geology, University of California, Berkeley and Winemaker Lava Cap Winery, Napa Valley. 


Even a cursory examination of the geological map of our island immediately 
reveals two major and extraordinary structural features — first, that it is 
predominantly a Jurassic island, and second, that the rock strata has been 
enormously deformed and fractured by tectonic activity. The structure and 
composition of the island is almost entirely of sedimentary rocks from the Upper 
Jurassic period (145 -158 million years ago) with no known representation of 
older epochs and only minor and scattered small patches of younger material of 
less than about 25 million years - from the Miocene, Pleistocene and most recent 
Holocene periods. There is a huge gap of 120 million years in the rock record 
which is known as the ‘regional unconformity’. The island has been massively 
deformed by a series of compression folds, whose axes run more or less North- 
South, are often somewhat overturned and faulted to the East and broken into 
three major blocks by the two main faults (Waiheke and Cowes) which trend from 
SW to NE. 


History 

The main bulk of Waiheke is composed of sedimentary rocks which are similar to 
those which make up the structural spine of New Zealand, including the Southern 
Alps. They were formed in a massive deep sea trench that extended far to the 
North and South of present day New Zealand. The Waiheke area we know today 
was created in a tiny part of this trench. Detritus materials eroded from the 
ancient continental land mass to the West of New Zealand were deposited by 
river and ocean currents throughout the Paleozoic and early Mesozoic eras. As 
the sediments swept down into deeper water they became sorted - heavier 
materials settling first and the finer later, rather like the settling of sediments in 
wine. This resulted in the stripes or layers (‘graded bedding’) so characteristic of 
the greywacke sandstones and the finer graded argillites that form the bulk of the 
island. Under intense pressures in the deep sea trench the sediments were 
welded into sandstones and mudstones and associated with the silica-rich quartz 
rocks known as jaspillites and cherts, volcanic rocks in the form of lava sheets 
and submarine pillow lavas, and manganese nodules, all characteristic of deep 
sea abyssal origins. 

From the late Palaeozoic through into the Mesozoic (Triassic to 
Cretaceous periods) the sediments deposited in the deep sea trench and 
hardened into rock have been more or less continuously thrust above sea level 
as mountain building periods paralleled erosion and deposition. In the region of 
Waiheke the upthrust and lateral pressures from the West, folded the rocks into a 
large anticline or ridge with major faulting to the east. The land surface today is 
almost entirely Jurassic because, once formed, the Waiheke area remained 


above sea level until the early Miocene period when the sea transgressed over 
the western end of the island to deposit the sands and muds of the Waitemata 
group. These scanty sediments which are represented by the fossiliferous 
Miocene beds south of Church Bay and around Fossil Bay to the West of Oneroa 
(see pale brown areas on map key), are only 16-22 million years of age. The gap 
between these rocks and the Upper Jurassic strata on which they sit represents 
nearly 120 million years. About the same time as this Miocene marine 
transgression in the West, the volcanic andesitic breccias at the Eastern end of 
the island were deposited like a cap on the Jurassic greywacke hill at Stony 
Batter, it is thought as a marginal effect of volcanic eruptions on the Coromandel. 
The very localized Pleistocene eruptions that followed much later resulted in a 
thin layer of basaltic lava which covered and protected the soft breccia beneath 
(see Miocene, brown areas on key). 

The major block faulting which has occurred in the Auckland area from the 
Pliocene period, roughly blocked out the shape of the island as it is today. The 
sub-recent history in the Pleistocene and Holocene periods has been 
characterized by extensive erosion with fluctuating sea levels and deposits (pale 
yellows and cream areas on key) in small pockets of conglomerates, gravels, 
sands and muds along the sea shore (eg Te Matuka Bay) and in pre-formed 
valleys (eg Onetangi) near sea level. Waiheke probably became an island with 
the last major rise of sea level in the Pleistocene. 


Present Structure of Waiheke 

The Waiheke area appears to represent a small part of a major North-South 
running fold complicated by many smaller folds and faults running roughly in 
parallel with the regional strike of the strata. The latter have been steeply inclined 
by the folding pressures so that they mainly ‘dip’ to the West at about 50 to 60 
degrees - although local areas of deformation may show easterly dips. The strike 
of the beds is generally North-South (007°) following the main axes of the folding. 
There are many local areas of intense deformation and shearing with faulting 
which makes it difficult to determine structure within the formations. However it is 
worth noting that due to the faulting, folding and deformation that has occurred, 
the age and chemical constitution of the base rock under our vineyards can 
change markedly and abruptly even in very small distances. 


Rock types 

Greywacke: The major rock type of Waiheke is Jurassic sandstone called 
greywacke. It is formed into massively thick beds often of 500 feet or more, of 
dark grey, indurated sandstones and mudstones which alternate with thinner and 
much less frequent beds of finer grained and harder mudstones known as 
argillite. These rocks repeat over and over again through massive thicknesses 
(estimated to be about 50,000 feet in the Waiheke formation). The sandstones 
and argillites are often graded from fine mudstones to coarser grits within or 
between adjacent bands indicating that their deposition deep in the sea trench 
was by settling from turbidity currents. The clayey matrix of these rocks weathers 
to the rubbery yellow clays that are ubiquitous on the island. The greywackes 


may be red from iron staining, and associated with injected lavas, cherts and 
jaspillites, or green with chlorite. At many sites the exposure of the greywacke to 
enormous pressures and movement is witnessed by intense folding, faulting and 
shearing. Where there has been repeated movement along strike faults the 
greywacke may be so finely ground and sheared that it resembles the 
metamorphic rock schist (mylonite or pseudoschist). However there is no 
evidence in the Waiheke formation of metamorphic alterations of the sedimentary 
rocks. 

Cherts and Jaspillites: These rocks of widely varying colours are composed of 
silica and quartz and occur in thick lenses scattered along the strike of the 
greywackes. Sharp ridges in the hilly island landscape testify to their resistance 
to erosion. They also occur as thin folded and crumpled beds interbedded 
between the sandstone and argillite bands. They are often associated with 
injected volcanics and are thought to be precipitated by the lavas or the 
associated hydrothermal solutions. They frequently contain irregular nests and 
veins of manganese oxide which originates from volcanic vents on the sea floor. 
Igneous rocks: Occasional fine grained red or orange lavas are injected in thin 
sheets into the sandstones and often associated with cherts and jaspillites. In 
places pillow lavas up to several feet across and in layers of up to 30 feet provide 
evidence of direct injection of lava into the sea. 

Andesite breccia (Stony Batter): This soft composite rock with fragments of 
volcanic andesite bound in a heavy orange clay-like matrix forms a cap about 
200 feet thick on the top of the dome-like hill and is similar to other breccias 
found in the Waitakeres. 


Vines and geology — an intimate relationship 

With several significant exceptions, most of the islands’ vineyards are separated 
only by thin layers of soil and clay from massive sequences of Jurassic rock 
strata that range from approximately 145 to 158 million years in age. Elevation of 
the early landform above sea level and erosion for millions of years have 
prevented or removed virtually all the younger rocks that may have been laid 
down on top of these, so that the island rock on which we now walk and work, is 
almost entirely of Jurassic age. Vines flourish where dinosaurs and ammonites 
once ruled. Our wines derived from these sediments are truly distillations of 
millions of years of earth’s history. However, even within the dominant Upper 
Jurassic series the different rock types and a time span of 13 million years allow 
for a significant range of terroir effects. But the geological time span across our 
existing vineyards is vast and covers nearly 160 million years. Small areas of 
vines are planted on narrow bands of younger Miocene rock sequences (which 
date from 19-22 million years) to the West of Oneroa around Fossil Bay and on 
the south side of Church Bay at Te Rere Cove. Many of the plantings at the East 
end of the island around Stony Batter and between Hooks Bay and Man-o-War 
Bay are sited on Jurassic strata, but some are over Pleistocene lava flows and 
Miocene andesitic conglomerates. A small deposit of highly weathered 
Pleistocene alluvial clays and gravels of only two million years of age underlies 
the vineyards on the North side of the Onetangi Road and the vines at the head 


of Te Matuka Bay are planted over a mix of alluvial deposits of clay, peat, 
weathered gravel and thin pumice of Holocene age that date to about 350,000 
years. 

If, as has been suggested, the rock that underlies a vineyard is a major 
factor, or even perhaps the major factor in determining varietal variations in 
different terroirs, the Waiheke geology and the location of our vineyards provide 
an enormous scope for variations and development of our vines and wines. It is 
very early days on Waiheke in oenological, if not geological history, and much 
time and frequent sampling will be required to reveal the relative importance of 
underlying rock in any recognizable terroir effects on our wines. 
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fact, omission or interpretation are entirely mine and any comments or corrections are welcome. Lance 
Blumhardt © Waiheke, November 2007. 
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Illustration adapted from NZ Geological Survey (DSIR), Geological Map of New Zealand, Pt 
Sheets N38, N39, N42, N43, 1979. Waiheke, with permission. 


(1,2) from The Winemaker’s Dance, Swinchatt J and Howell DG, University of California Press, 2004. 


